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A catfish captured in the Breede River (33°56’41.6”S
20°4’45.6”E) in South Africa was identified using
morphological and genetic techniques as the giant
pangasius, Pangasius sanitwongsei Smith 1931, a new
record for South Africa. The wild-caught specimen
was a genetic match to juveniles purchased from the
pet trade, and most likely originated from a release by
an aquarist. Pangasius sanitwongsei is not on the list
of fishes currently permitted for import into South
Africa, and its presence in the pet trade illustrates the
difficulty associated with preventing illegal introduc-
tions.
Key words: pet trade, establishment, invasion biol-
ogy, alien, catfish.
The large Asian catfishes of the family Pangasiidaeare popular aquaculture species because they
are fast-growing, highly tolerant of poor water
quality and fetch a good market price (Griffiths
et al. 2010). Global aquaculture production of
Pangasius spp. is experiencing rapid growth, and
in 2008 world production exceeded 1.3 million
tonnes (Bostock et al. 2010). The culture of Asian
catfishes is currently prohibited in South Africa,
but two species, Pangasius pangasius (Hamilton
1822) and Pangasianodon hypophthalmus (Sauvage
1878), are allowed as imports in the pet trade
(Anon. 1984). Growth of the aquaculture indus-
try in South Africa (Shipton & Britz 2011) has
resulted in provincial nature conservation author-
ities receiving permit applications for the use of
Pangasius spp. in aquaculture (none of which have
been successful; M. Jordaan, CapeNature, pers.
comm.). The rationale behind these applications is
that Pangasius spp. are already permitted in the pet
trade in the country and that these tropical species
are unlikely to survive if introduced into the wild.
In February 2012, an Asian catfish was captured
by local residents with a landing net from an in-
stream rocky enclosure that had been constructed
at the Bonnievale low water bridge (33°56’41.6”S,
20°4’45.6”) in the Breede River, Western Cape
Province, South Africa. As management of alien
fishes is a high national priority for South Africa
(Van Rensburg et al. 2011), it was important to char-
acterize the status of this potential invasion. Jones
et al. (2013) recently used the unified framework
proposed by Blackburn et al. (2011) to characterize
a loricariid catfish invasion in South Africa. This
approach allows for the characterization of a po-
tential invasion depending on which invasion bar-
riers have been breached (geography, captivity,
survival, reproduction, dispersal and environ-
mental) and recommends management action
depending on whether the invasion is in a stage of
transport, introduction, establishment or spread
(Blackburn et al. 2011). The aim of the current
study was to identify the alien catfish and charac-
terize the potential invasion using the framework.
The captured specimen (Fig. 1; museum voucher
number SAIAB 186078), measuring 455 mm in
standard length (SL), was identified using a com-
bination of morphological and genetic characters.
It was identified as belonging to the Asian catfish
genus Pangasius by the presence of six branched
pelvic fin rays, two maxillary barbels and two
mandibular barbels (Roberts & Vidthayanon
1991). Using the identification keys in Roberts &
Vidthayanon (1991) the specimen most closely
matched Pangasius sanitwongsei Smith 1931, because
it had (1) an inner gape width (56 mm) of 12.3% of
SL; (2) two crescent-shaped patches of palatal*Author for correspondence. E-mail: t.makinen@saiab.ac.za
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teeth; (3) the first fin ray of the dorsal, pectoral and
pelvic fins extending into a filament; (4) black
dorsal, pectoral and caudal fins and (5) a black-
edged anal fin. Although the reported gape width
is larger in Asian specimens (>17% SL), no other
species within this genus had morphological
characteristics matching the Breede specimen.
For genetic analysis, a tissue sample was taken
from the fish upon collection and stored in
99% ethanol. From this sample, genomic DNA was
extracted using the ProMega Wizard Genomic
DNA purification kit. A 554 base pair segment of
the 16S ribosomal gene was amplified using the
universal primers 16SAR and 16SBR (methods and
primers as in Palumbi 1996) and sequenced
(Macrogen, South Korea). The sequence was sub-
mitted to GenBank (accession number KC412708)
and compared to other published sequences
using a BLAST search. The closest match to the full
sequence was a Pangasius sanitwongsei Smith, 1931
from Thailand (GenBank ID HM355780 referring
to voucher CPPSS 01; Kasetsart University, private
collection, Karinthanyakit & Jondeung 2012) with
only one base pair difference, while the next closest
match (HM355773) differed by eight base pairs
(>1.4% divergence). Supported by both morpho-
logical and genetic evidence, it was concluded that
the specimen from the Breede was P. sanitwongsei,
native to the Chao Phraya and Mekong basins in
Southeast Asia (Hogan et al. 2009). This species has
been reported to attain a length of up to 3 m and a
weight of 300 kg, although individuals of this size
are increasingly rare in the wild (Stone 2007). It is a
predator, feeding mainly on fish and crustaceans,
but it is also known to eat carcasses of larger animals
(Roberts & Vidthayanon 1991).
To assess whether the specimen captured from
the Breede was likely to have entered the country
via the pet trade, DNA barcoding was used to com-
pare it to fish purchased from ornamental fish
traders in South Africa. Two juvenile Pangasius
specimens (43 and 46 mm SL, SAIAB 186180)
traded under the name ‘Hifin Pangasius’ were
sampled for DNA as described above. A 652
base pair segment of the mitochondrial cytochrome
oxidase I gene (COI) was amplified using a uni-
versal fish primer mixture (Ivanova et al. 2007) for
all specimens. COI sequencing was performed at
the University of Guelph, Canada, following their
standard protocols. The COI sequences were sub-
mitted to the online Barcode of Life database
(BOLD; Ratnasingham & Hebert 2007) and to
GenBank. As the sequences from both juveniles
were the same (BOLD IDs FWAQ113-11 and
FWAQ112-11), only one was submitted to GenBank
(KC627283). The sequences from the pet trade
specimens were a 100% match to the wild-caught
fish (SAFW733-12; KC627282), confirming that
they were conspecifics and suggesting that the pet
trade was the likely source of the Breede specimen.
There were no other close matches (<2% sequence
divergence) to the sequences in either database.
A comparison with voucher-linked sequences
from the US Food and Drug Administration’s
Regulatory Fish Encyclopedia (Yancy et al. 2008)
showed that the sequences differ from all previ-
ously barcoded species in this group (Fig. 2). The
results of this study exemplify the value of genetic
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Fig. 1. Pangasius sanitwongsei (455 mm SL) from the Breede River.
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techniques and centralized genetic databases for
assessing invasions, and the need for further
development of these databases.
The results indicate that P. sanitwongsei crossed
the geographical barrier between Asia and Africa
using the pet trade as a pathway, and its presence
in the Breede River system shows escape from
captivity. The fish appeared to be in a healthy
state, demonstrating that the fish can survive in
the wild. This species was not encountered during
an intensive ichthyological survey of the river
in 2008 and 2009 (Chakona & Swartz 2012). This
indicates that the P. sanitwongsei specimen most
likely represents a new introduction, and a post-
introduction survey of the river is necessary to
evaluate whether this species is establishing.
Based on available data, the most likely unified
framework invasion category for P. sanitwongsei is
therefore ‘C1: Individuals surviving in the wild in the
location where introduced, but no (current evidence
of) reproduction’ (Table 1 in Blackburn et al. 2011).
Appropriate management interventions for C1
invasions include prevention of further introduc-
tions and eradication where necessary (Blackburn
et al. 2011).
The pet trade is a pathway for introduction
across geographic barriers for thousands of fish
species (Strecker et al. 2011), many of which are
incorrectly identified or sold under generic trade
names (Hensen et al. 2010). As P. sanitwongsei is not
on the list of fishes permitted into South Africa
(Anon. 1984), its presence in the pet trade and
escape into the wild illustrates the difficulty asso-
ciated with preventing illegal introductions. This
is especially pertinent for large species such as
P. sanitwongsei, which are imported by the pet
trade as juveniles but quickly outgrow aquaria,
which may result in their release into the wild.
Allowing cultivation of Pangasius species in South
Africa would likely further lower the barriers for
invasion (Blackburn et al. 2011). Although there are
currently no recorded P. sanitwongsei invasions, the
related species Pangasianodon hypophthalmus is
invasive in Bangladesh (Barua et al. 1999) and has
been introduced to the Philippines (Aquino et al.
2011). For these reasons, we recommend that com-
prehensive risk assessments be undertaken for
this group of fishes.
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